SPEED RFJWCHR FOR RETRACT ART J?. gfi&BBM SYSTEMS 

Technical Field 

This invention relates generally to Use field of speed reducers used to slow movement, and, 
more particularly, to a speed reducer for a retractable doors and windows or any other retractable 
device used to control light and movement of people and/or insects. 

Background of the Invention 

Retractable screen systems have become very popular in recent years- Such systems 
provide a screen which is typically extended and latched to cover an opening such as a door or a 
window. These systems employ a tracks to guide the screen and pro vide a seal against the 
elements. The screens are made of a flexible material mounted on a ridged frame adapted to 
engage the tracks but which allow the screen to be wound up on a spool when not in use. This 
provides more compact storage than either previously available sliding screens or hinged screen 
doors of the even earlier prior art. 

However, the present day systems employ spools which are spring loaded and biased to 
the closed position. Thus, once the screen is unlatched, it will rewind to the spool automatically. 
Unfortunately, such spring loaded systems rewind very quickly and sometimes painfully catch 
fingers or other extremities. Thus, there is a need for a mechanism to reduce the retraction speed 
of such systems to avoid such difficulties. 

The present invention meets this need. 
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Summary <?f the tnvgntiofl 

It is an object of this invention to provide a speed reducer for a retractable doors and 
windows or any other retractable device used to control light and movement of people and/or 
insects. 

Further objects and advantages of the invention will become apparent as the following 
description proceeds and the features of novelty which characterize this invention will be pointed 
out with particularity in the claims annexed to and forming a part of this specification. 

ftrfef ?&^ttoa Qf tte Drawings 

The present invention may be more readily described by reference to the accompanying 
drawings in which: 

Fig. 1 is a perspective view of a screen system in a closed position; 

Fig* 2 is an exploded perspective view of a screen system employing the present 
invention; 

Fig.3 is a close up view of one embodiment of a speed reducer of the present invention; 
Fig. 4 is a cross sectional view of the embodiment of Fig. 3 taken along lines 4-4; 
Fig. 5 is a cross sectional view of the embodiment of Fig 4 taken along lines 5-5; 
Fig. 6 is an exploded view of the speed reducer of Fig. 3; and 
Fig. 7 is an attentate embodiment of the present invention. 
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DeSCtbtlOll Qf the Preferred Embodiment 

As best seen in Figs. 2-6, the present invectipii is a speed reducer 26 incorporated into a 
screen system 10. A screen system 10 in an extended position is best seen in Fig. 1 . Screen 
system 10 comprises a screen 12 which is typically extended and fetched to cover an opening 14 
such as a door or a window. Screen system 10 employs a first track 16 and an opposing second 
track 18 which are adapted to guide screen 12 and provide a seal against the elements. 

Screen 12 general^ 

example, a febric, mounted on a frame 22 having a fkodble fii^ side 22a and a flexible oppo^ 
second side 22b adapted to engage tracks 16 and 18* Frame 22 and; material 20 allow screen 12 
to be wound up on a spool mechanism 24 when not in use* The ability to wind up screen 12 
provides for more compact storage than either previously available sliding screens or hinged 
screen doors of the even earlier prior art. A latch mechanism 25 mounted to one side 22c of 
frame 22, side 22c extending between skies 22a and 22b, engages a corresponding latching 
mechanism 29 mounted on the corresponding side of opening 14 holds screen 12 in the extended 
or unwound position illustrated in Fig. 1 when desired. 

To move screen 12 to a rewound position whereby opening 14 is uncovered, latch 
mechanism 25 is disengaged by the user. Spool mechanism 24 is biased to the rewound poskioa 
whereby once screen 12 is unlatched, screen 12 rewinds to spool mechanism 24 automatically. 



■J J 

- 4 - 

As shown in Fig. 2, spool mechanism 24 comprises an elongated housing 28 having a U- 
shaped profile and a rotating axle 30 contained therein. A plate 32 covers the open side end of 
housing 28 except for an slot 34 while two caps 36 provide end support therefor. Aside 22d of 
frame 22 opposite side 22c is attached to axle 30 while screen 12 extends through slot 34. Latch 
mechanism 25 itself prevents screen 12 from being completely rewound onto axle 30. Side 22c 
is, preferably, adapted to cover slot 34 to prevent entry of dirt, insects and the like when screen 
1 2 is in rewound position. 

Axle 30 engages a constant tension spring mechanism 31 at one end thereof As 
discussed, spring- mechanism 3 1 is biased to hold screen 12 in the rewound position. Hie 
mechanisms discussed to this point are well known in the prior art. 

The present invention is the addition of a speed reducer mechanism 26 at the end of axle 
30 opposite spring mechanism 31, In the prior art, speed reducer mechanism 26 is normally a 
bushing or the like (not shown) which allows for free rotation of axle 30 without speed reduction. 
The heart of the present invention is the use of a structure moving through a viscous fluid to 
reduce the speed of the screen 12 movements. 

Turning now to Figs- 3-6, the presently preferred embodiment of speed reducer 
mechanism 26 comprises a cylindrical, hollow ribbed housing 40 having a shaft 42 extending 
coaxially and rotatably mounted therewithm. A plurality of vane blades 44 extending laterally 
from shaft 42. Housing 40 includes threading 46a at one open end thereof which is adapted to 
mate with corresponding threading 46b on a cap 48 to close said open end. An o- ring 50 
provides a seal between housing 40 and cap 48. 
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At the opposite end of housing 40, a recess 52 is adapted to receive an end 54 f shaft 42 
and allow shaft 42 to rotate with respect to housing 40, A bushing 56 is mounted to the opposite 
end ofshaft 42 and extends upwardly through cap 48. O-ring 58 in combination with cap 48 add 
bushing 56 provides a liquid proof seal between the interior and exterior of housing 40 while 
allowing shaft 42 to rotate with respect to housing 40. An upper end 57 ofshaft 42 extends 
upwardly from housing 40. 

Housing 40 is filled with a liquid substance, preferably a viscous material 60 such as a 
hydraulic oil. The combination of vane blades 44 and viscous material 60 provides resistance to 
rotation ofshaft 42 and housing 40. Further resistance is provided in the most preferred 
embodiment by adding ribs 61 extending inwardly from housing 40 as best seen in Fig. 5. Ribs 61 
add turbulence to the flow of the viscous material 60 which increases the resistance thereof! To 
further add resistance, ribs 61 are bent slightly in one direction or the other. 

As best seen in Fig. 5, vane blades 44 are not radially oriented but instead curve away 
from that radial orientation in the clockwise direction as viewed in Fig. 5. The curvature of blades 
44 allows less turbulent hydraulic flow when vane blades 44 rotate in a counterclockwise direction 
as opposed to a clockwise direction. In the preferred embodiment, the counterclockwise direction 
is used to move screen 12 from the rewound position to the extended position while the added 
resistance is used to impede the movement of screen 12 from the extended position to the 
rewound position against the pull of spring 31 

Housing 40 is, preferably, mounted to the interior of axle 30 and rotates therewith. Upper 
end 57 is fixedly mounted to cap 36 and does not rotate. Thus, housing 40 and axle 30 rotate 
about a fixed shaft 42 to provide the reduction in speed. 
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Turning now to Fig. 7, an alternate embodiment of the present invention is illustrated. 
This embodiment includes a housing 70 having a cap 71 at one end thereof and ajackscrew 72 
rotatably received within housing 70 with an upper end 74 extending through cap 72. A disk 76 
having two tabs which ride in tracks along the interior of housing 70 is rotatably received on 
jackscrew 72 and, as jackscrew 72 rotates* travels upwardly and downwardly thereon depending 
upon the rotational direction of jackscrew 72. Housing 70 is filled wtfh viscous material 60 
providing resistance to the travel of disk 76 therethrough. 

Although only certain embodiments have been illustrated and described, it will be apparent 
to those skilled in the art that various changes and modifications may be made therein without 
departing from the spirit of the invention or from the scope of the appended claims. 



